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#0 * 

[oooi] *H^ii#?S^TJ ? /X(iJlX^-r-5W^^l!j$-frT, ^«fti;£$9£-f 5fc#> 

[0003] i^T-Kr^^-*^ ^Ufn-^^ifi^^^^^iimt^^WS 

[0004] l^irx^ ;**/VXj , 73-?§\ 1995^, 247-256K (^#fP^CiStl) -YV 
^hn^4302?|o^9^a(^^hD^±^)(DD-^^^^h{C^5J:9{-a 

3 

[0005] ^©miWk^WWB-fe/U'SrffiV^i:, lmm/^(OmtXW^<OimU^\^m}0 
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[0006] W^XW.U^Syf^Z^Ji/y-ty-^ *?;VX\ S 73^ 1995^ x 247-256 
H (Synthetic Metals 73(1995)247-256, TMechanism of electromechanical actuatiln in 
polypyrrole J, M.R.Gandhi, P.Murray, G.M.Spinks, G.G.Wallace) 

[0008] ±mnmm^mmm^(D^^ wmRv/xtei&mirz>m+ 

u HfftB rtsj mzmm&mmzx^xTk^^Bsm &&^3Lft£&tcytmxm 
tmnzjm^zt. nm<Dmmxim^ti%:m^<m^x^±. nmz 

3gft&0/xii^^»oiij^-r5t)W-r% Mia^^{» %-$-fr^^i]^^, nuts 

[0010] ituE^M#«&^ 

[001 1] ^&fiffliJ££lE W *U ^-#Jli, Btlte^M^ AtL^ix5-tr^, Huffier lb gttt 
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iz^m^bh^m^^xm.mm^m^mzxmmnn^wm^x 
[0012] mz&mfcmwmttL^wm. mmnm$Atibtiz>±^t, m^m®* 

mmtmBmm^x^m^m^fixm^^xmmmiz.xmBm^(oi^m 
m^m>Mbn%vtM&i<>x}s<o , mmm^mz xmtmm^m^ 
xmm^mmm^^^. mtmfA<Dm&m*M?£f%z.b*w&b'rz> 

o 

[0013] ffitttfr%3tWirz>mm&tt$:fiL. mmm^mnmB±^(Dm^mm^ 
mmMtffi fe-tr/KD ft m {cm^ tix v ^<otm *u \ wiM&wft&x&i-z m m 

[0014] am^«tt)#^t^/xM^5^o^fs»iBa^-r^^tt, Bfria^ 

mmtshtcMmbZMcffiu mm^mmmitmm±^xm^tixm. mei* 
nitmmmmm^mm^nx^.mmifmmmbmBnmbom^mmir^b 

[0015] £tiLmmfcmw<Dt$bim<Dm^ tiamzmzmMi-zmfev^b, mmfe* 
vYZ*.mz.%nirz>*?vh*b. mm^muP:<o9t^mij\zn^bfitM^.b. 
mummmTZfitzmb. mumz.&mtitz.&b*^u m^tmt^mu 
^mMmm^7Km^mhx^,h<>xtiimm^xm^moimmz 
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[0016] mmm^mtD^b^fjwm. mz$m&mi£irz>®fcv>yvt. mmm* 

toon] mfrmMnfrbw, mmizxmmRv/ximffitmnvm&mmfei- 

MmtzMffiu mmm(D^itmm^mm^^Lxm^y^zmmbti 
xm, mt&nn<D^mtmmMm^Lxmm^mnmmm^hx^, 

[0018] ^-rtKD^mm^mm^is^xh, mmm&i&mmt^T^Tvyyxhzo) 
&x?>F&$:wL£tix&<o s mu^-i/\mum±±y^h(o\t^^mvx 

[0019] *%w<D&£.jjmfcmm-i, mmzWEEt>Rv/xit5\mt>z±ctt. z<d 
m£.j3zmfe-rz>t>(Dx\ mmm^^m^^mt^mm^mzm^ 

-v±Mz^xmfe~t-z>z\tzmti-?>o 
[0020] m^m^m^tmz^xitm^<D^^-ftj:^ ii2^©?pjE 

t)mf/xmmiizmi£irz>£.o\z.t£^x\ ^mwtLi 
[0021] *&AiH£s«<&#su^tt, mm^m&tt(Dftj®£mjjimrtbtitzm$L 
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[0022] ^m\jmm.m\(om\^ mttmmo&^mxicmrtbntzm&t, 
ioo23] m^zx\)WBtiRxf/xmmti^m^'rmn(D^±f]m^irmm^ 
[0024] m±jjmmmw<D£b^m<D&m. mmumomm^rnHnhfitzm^y^k 

[0025] m$Lt>mMmw(D£b^%\\<DM^ mmm^o^m^mmfbtitzm^yvt 

htitzmMt, mmffimmTZiitzMk, mum^m^fitz^t^u 
\mm^mmitmBmm^7k¥^^nx^^<>xmmm^xmtm 

[0026] m&mftmfrbft<o, mm^£Qftj£fiRxf/xmm£)Zm±^mm<Dm± 

^^titznmt^mu mmmmmtmmttmk<Dmiz.m'mirzz\kiz.£<9 

[0027] \,^-ftl(D%$iJjmj£%imiZ.te^Xh. mBB&ikffimZ^T^TVyyXhZO) 
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[oo28] *%W(Dmmmfcmmz&\,^xit. vwvftmz^mmtifim&ztixts^ 

^m-r^t-^mmhmtu mt±y^z.xy)^<omtm.^m^-^b^x^ 0 
*jW)®mt&m&$.mz£^>x5. &ztix\, ^<dx\ mmz.^oxmtLmt^t^ 

[0029] *mw<D%£jjmfemmizio^xix fw<o%i®\zTmmtim&ztixj&^ 

m$Lt)tf ^mmt\z£^xu-Y±Mz.fcz_h*h, m^m^-r^t^x^ 
^W]mmmm^mm^x^x%mHx\^(Dx^mw^mw^^z-r. 
%±t)%ti~^MaztA,¥tixm<Bx.btiz> 0 tot, m£ti%mgt&<m7E-t 

[0030] £f>f^ #mw(Dmtimm7£mwRtf%£mmmmte. nn^w-^m^ 

[0031] [lll]«P^<D^4ft»J^g<D-^!)^i-miB&^[g-Cfe-5o 

im*mw<Dm£mtmmmo-mz^tUffimmmx&z> 0 

im3wmm(D^mm^mmmi<Dm^i-wmm}$.mxh^o 
im4]mzmmi£mmomiLb®ifZMwtztzfr<Dm®mxh*), ( a ) 

±^\z±yY^m^^u (b) fi«@^Kji®LTv^:|£S£^u (c) teii 

m5wmm%&m\femwmwm*^m&mjmxfoz> 0 

m6]^mM(omtmm^m<D^m<DM^i-mmmf$.mxh^ 0 

[mi]^mm(D^^^mm(D^biz.m(Dm^i-nmm^.mxh^o 



t 
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XfoZ> 0 

%W&£1&irZ>1t#><DMc&<DMm 

[0032] mm. *&m<o&GLm.M%.mm<o-M&m't 0 ztDmmmMmmt&ms* 

1"5„ ^S(i«^l00[cJ:oT#^^/x^ilRifig1-SJ;5^^oTv^«5 0 # 
[0033] H^^2«@^n5/K20i:, ®£ns/K20££m-5**>r2l<t£W1-So 

22[z.iLWtztix^z> a 7>x-^22{i x u—f-mmsuz^xm^titcmim 
x^mnm<DmiLtm£jifaxitm<D%fa[m<o 

[0034] ^IK)W3«7K-¥(-^^tb7CRli!)PyK30<i:, WBjoyKSOO^^^iKc^t? 
#lte>tl/ciSl+«32<h^^^5 0 pTiJjWaomSti^St-^^^ttbnTia^C 
W£oT&^ »ii^*^^oTV^ 0 WibayK30te^T^Ty^5{££^S<j 

ffi%fatmcxhz 0 

[0035] H^32«pTi<jD5/K30O^jlgg{CSit(C©9^tt'bnTV^o Sttt^teW-lf 

[0036] ^T-<T!J^5«pr®iu ; /K30^7K¥^^«F-r^<J:9t^ ^tt50(C^«?#(tbtlT 
V^ 0 ^T^TyVi/Sfi^TA^^PSl^WLTV^o ^TAtei&£P51^ib^T 
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[0037] ftm^mootmmmmRv/xtefrmzttjjm^ mmfczti-r, u. 

[oo38] ftW}^moo\z£oxm,msm$mi-z>k, ^m^zoim^m^—f-mi 
mm) \z.miL-tz> 0 nm^yno<o^\zmmhi^BL^m2hnztmm^ 

*imRxi/x\tm.m&kz>i)\ (b) imRTf/x\*&ffi<DMmm& -rzt, t* 

mm8uzx^xm^i-^t^x^ 0 
[0039] mtLmwrnzxT-^zmmu mtLm^^x^-^^u-^-mt 
muzft^rtzjjfaxitu-^-mmsifrbMtizjjfaimmo^ 

^D5/K20^*-(^»j$^ o ^niz£mmRx?Bi!tfm2mjjimmi-z><D 
x% Rttm2zmfeTqmmmd[cmTz.btfxzz> 0 
[0040] @2«, m^m^mmo-m^-ro zom^m^m^ pinumoft 
^a-^±^82izmm^x\,^u^mi^^mtmm^mmtmmcx 

[0041] ^i)DyK30O«{iP-Kir/l-82(DP-K^>821(C[l^$tlTV^o o-W 



WO 2005/045420 



9 



PCT/JP2004/016211 



[0042] K»SOftiBf±llS«T?fc9 % ^JBHtcigfe$tbfcRr»nyK30©5feiSt4D-K-t 

¥^loo^cioras{c#»u?/x^illx^«^^^«t^^s^i^^«^^^ 

[0043] *x-^22KJ:?), @^nyK20*n-K-fe7V82d^Ht1"Xtto— K-fe/W82H:j£<5ft 

£3. t>t>5A/*7— S?22fi, pT»cryK30S:n— K-fe/V82tc^g5$-fr5fc«)0@^n 
[0044] 63314. aEffi*a««lloSiJ©««:*'to ro^flilll^Itti^t/n^ 

ftTW5 0 £191 te, *92^LTHTi!lg|J#3{C^$tl-CV^o 
[0045] ir/HO* IC^^S^Atb^TV^,, tt#S<D&«S2tt@£ffi£fco"C:i8«J, f£ 

1"Si,imstm^*satiT|iWSW:te«fXH:#5Bi-5. 
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[0046] »3I1 *7*Ty>?5iz£97k¥fr<>^&&&iz3LWZti1ZB!W}By\ f 20 
10^{tbtl^T!i^l6(CJ;<9^S)g4(c^^nT^^m^l2^«|i|t^ 

[0047] ^mm^m^m^-zzRx^nmnyYzmz.m%\z.ti^o^ ^bom^m 

#oT, &Wi1rZ>o A#ffl^3KD^{H|Offi(nrij)/^33{|iJ(DS)(c:, ^9l£?ST 

tix^z> 0 z<Dtcibum^ WM-rzmzs m^zmr^titcmuzxox^m^ 
m*¥f\mfe£tifo\ &92<DttnkLxi$, mx.if^m<o^mmm, t^n> 

[0048] |I|4(a) IZ^-tXo^ -mzimmmuZm&LtcnmSZimmmitmfctiy 

£ <onm<D fcmmmn m & m j&**vc&sss2 wes. ^ms i \a*-*imm&&& 

"fSo ^*^TW34^pTS!]/^33{Cflx<9#{tT^<OW^U\ fc^"C-fe/HK:« 

mmmfczti-r , m^t^mnm^wtwumx*. nmmm%m^xh^\ 
[0049] 04(b) mmim9i%MTLtiW;Mx\ ftmmmutfmmxtem 

9io^wt-^t>oT#?«-r5 (04(c) ) 0 u.®sm$mtz>t. prsb^<— 33^tt>*wrs& 

vbiitcR!Hmz2hmctiim<i-tz><Dx\ u—f-m&mucM&msnw&m 
mfe-tz^t&xzzo te&nnszimztttM^ wmmmn^mm. mm 
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[0050] mJtsoi&mmzmfeirziat. mm^m^mu<o9cmm^—f-^&. 
mm) i:^tii5!i^i;i9iia!)ftwwia > t^s^i^iciim 
ttm^\ ftm&u-v-m£mi<Dmjj{m$>&M)£WiVz>m&. &92£ 

£t*&32ici&*?tttt-ok&v\ i^n«£riH-#K*#v^ x iim$tiT|ims«9i 

*P&M(mfevyV20m) IC^&U pT»JDyK30(D$fe^(C©«9^{tbtlfcSlt^32'b 

[0051] 05«, ig4^^j^g«gij(DFy^i- 0 r<D^^sy^e«. -^mnmo 
[0052] °\mmim. ^r^rv^5^M^m^n^titz-^m^y^ot, -*smvy\? 

82 HC ® ££*ITV o-K^82 1 tiD-K-t^82|*lM^#i liJlS (^-fr-f) 
(^Ml/Oo^ ^n^K30^u-K^^821^-rri:^J:«9#m^S!l^-r^SJ: 

[0053] mMwzmizMTLtcvtm-v. immmm^mxitmmt^^M&^ 

wm-t-t . ^m^-zzRxf^Wi^zo^Lxti-v±^s2{z^t}^m^ti 
5o lot, m+s<D{mtif<n%%.t>zmfe-rz>z\tfrx%z> 0 

[0054] WSOi|X«S^O^^^^ffliJ^1-a^fi, ^*9^Wffi«^31J;<95feJgf»J(l/- 
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[0055] meiz^-rmtmm^mwit, m9itimm%5\^z>£?iz^W}nmiz.mtt 

[0056] S***S©&i£S2tt, H^23©T«»231 fcftWltWvO ^„ @^«23fi@^ 
^/fc&fvCiSO, T«8«fU231tt«#ffltl2+(J:Saf$tbTV^o K**S©&*SS2fiftUB 

[0057] prtt*&#3ttnTttnyK30£: N ^T»> :i yK30(CStt{C©l9#^^ttfc^r«J^34t, 

K30(Dm^^SEtC|l^$tUT^^,^t(j«34^t^^tl]D^K30^*ifSOlRffi{C 
#oT, HI *>;£flij (H^n^K20#|) Mfc-f^o 
[0058] ir/H(d{i««?^12^Aton-C*;<9, mft?^12{C^l3^^#^m^l4^^m 

[0059] »*9tti>--if-«fl[tf8ij:?)Kr^ic|S!ite>ixTi3«j % g9iasHME9fdgT$*iT 

[0060] 06i;^T.fc5fc x «WC9fc«9iS«TLfcttl!8-e, 

oTlR^-f^o W^S^iR«ii-5t^r»oyK30W:Htf»&«lc^L, RT»ns/K30O 

SW«32(D^i»$!l^-rsr<b^T^o 
[0061] H7{C^1-3££;f)$J^gte, pJijj^34^ pT»inyK30tC]&iJ^Jte>tbTi3*), £ 
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[0062] u,®s<o'&msm, m^m^r^mzuzmmhtix^^o m^mntm^ 

^34OT^gB34Hcgx<9^tte>tt-cv^ 0 esmmuz^wivvvzoimmzmfczti 
[oo63] ±^ummMWii2tfAtitbtix}6<o. mnmi2{zMmzR^mnm^W:fM 

[0064] ^ttD^K30<D«{io-Kir/V82OP-K^^82HC@^$HT*3l9^ pTIboyK 
30{cJ:«9^so^^^^^6J;9(^oTv ^ 0 »<c9rio-K-fe/w82<oe(f*»!:8S: 
ttfeivC*5*K M9(^91^?iT$*v0^ 0 "r»nyK30©3tJ8#jat!: x pTKjp^ 
K30tStttC^W93^^^bnT439,*92©#^S^^l35W93{r©«9#{j-A, 

t^^T*l±^^g»W93l±#^-CS>5^. ^^-CfcoTtML^^V^ £fc^92 

{*ni9i«34mi&?)f+»-tTt>^v^o *iW}muz.mttrtz>m&. &92tf-%&Mz.mm 

[0065] wss.o?«rsjn 5 /K3o^ciix^o5fe*ffii(iii j *r«'i) w\^mz>£.o\m$\&m 
wvbtix\<^(Dx\ nnsiz.mn,Lx^^^mx^ ^m^yV3o^-m^y 

[0066] 0814, £l<LmmM$iW<D£blZ.m<DM&*-fo 08^^14, @5£«23£pT»J 

[0067] f*#S<0&«SS2fcftUB®l£l l«fife$HT^«3x l^HXaR23C»** 
tLTV^o ^S<7)«Sl{C^-Hl3»|.1t$n-C*3t), «13/^f!)&34(CgMf£ 
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[0068] m&9\zm9imTUcttmx\mmm\tmmximmttez£o\zmj£m 
n-fz> 0 mnmmH-^z^^ m.mitm9i<DM^f^b^x^mi-^> 0 m$ 

tc&&m2h\*izmmiL-rz><Dx\ is--f-mm8uc£mm<Dmm%m 

[oo69] 09«, m±^mmmmo^z.m(Dm^ir 0 H9t^-m, m^m2zt^m 
m4b<omimft<Dm+stmmtix\,^uft s m7^irmtmmcxh^(D 
x\ nmjtKD&sxTtwtwrz. 

[0070] n®s<D&i®s2\zftmmMMmj$,£irixm. ftmmmmmfemMz.mM£ 
tix^z> 0 nm<Dfti&sHzttmiMWf$.£tix&io, ttmiw*!W)m^m%£ 

Mtim%£tix\ ^<Dxmm,*smxhz> 0 

[0071] WS[CiimLTI/^V^^-e« x ^Il!)n5/K30^D-K^>821^t-CV>^ 

ttfrti^%(DXn-Y7$?vm^<Dffim*Wi.'p-trz>< s zoWPMizunsoms. 
t)bZht£-f^bftX%Z> 0 

[0072] ^(Dmnrnm^nmommmit, m-^smm^, wmb^m^ ^-r tt 
zmfetzfrb^o&mz&ttxm-ELmftxzz,, ^momtL&m^mm^m 

mi] 
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[0073] *«W©35^ja^|fi©iB««2K*i-. 
[«2] 



WO 2005/045420 1 6 PCT/JP2004/0162I1 







^92£> 


KttS<DH£teK 


H 












mm 




H£«23 


- 
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SEi:AIKftt,«9»J:j:oTltWSK:4*.e)nSA4«f. 
[0074] *«WSr^TOHi6Wlcj:oT*6»tJ:»«UJ:»iBi-5*s % #*WH*h£K:lR£ 

[0075] 

LT#Ufn-/^^#fCo ^yt°n-/^*(Dmi±«^ffliJ^L/c^5, 20Q~C 
[0076] #yt°n-/^^iR^jffiM^(i:^10 mm)KA*U K36tt*WC#?>748- 
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873 MPz<Dj£jrV5frmmmU D-/WE$fcS£«Lfc 0 &®ft<Dm&t 
0.5 mm~C<fc>o/c 0 

[0077] Z(D#Vt°v-^J£ffifcS<D~mz&£fe(m£20v nOSratU^-frTf^fflfHSll 

6 

WjMMl± :-0.2 V— 0.3 V 
[0078] frlftflill 

[0079] iiife«aiiT*fi, m&t}fr\ztk¥ft±ix\ ^^co\znu \mm\x\t-\^- 
150 g*i8«©j«(wjis*^LTv^ \mm\<omtmt, mmmititm^x^ 

6o 
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[2] m^mucBmo^mmMmm^^x.mm^mm^m^mm^ 
^noimm^m^nbH^^m^^x^.mmi¥m^zxmBn 

mt&<oimmz.fffi &wt>nz>w;m&£ix&<o . m mm^m^ mam 
m&m^xmm^mnttz'&jjizmztsii:. mtmn^mm^umi-^t 
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WiWfcumtmfev^t. mz®fe*^*3cftirz>x*y\?b. mmm 
^ym^zmmmm^btitzm^Wit^b^'o, mmmfeavmmm*? 
y^x^m^^tixm.mmm^itmmm^mm^tix^^ztm 

[7] it*jg3-6<D^-f n^m^mtmm^mmi^^x, mmmmmm^ 
m&tstitcft wmmt. mm±/^^m^ntcmmmt. mmmmmzmm&tL 
tzttmtzmu mmimmmnmm±^xm^tixm. mmumitmm 
mmm\mm^fix^.mm^mmmmmmmt<Dm^mmi-^t^<omm 

[8] it^«ixtt2{cffi^«ft$ij^g(c4o^T, ffitzmmmfeirmfcvv 

ttbtitzmMk, mmmmmrtstxtcmt. mmicmmtstitc&tz%u mm 
Mitmm^mmtmmmm^7^m^n^tixm,h^xmm\zxmm 
m+<Dimm ^m^nbt^ikm^tji^x^'o, mmm^mzMmmm 
zim^xmm^mmzmjj^mtiLts^. mznm<Dimmmfeir?>zbz 

[9] mxmxiteiztmvmtmmfemmi^^x, mznmmfcirzmfc^y 

rtbtitzm&t, mmmmmrtstitzmt, mmm^mmztitc&tzfiu mm 
^mm^mmtmmmmcx^m^n^hxm.h^xmmm^mm 
mi<Di&mmcnm>friibnzviM&£^xio<o, mmim^m^xmtmn 
z&m^xmm^mmz&jj&tiL&it. mmmioi&mmmfei-zztz 

do] $mmxi*9iztm<Dmtm\femmt}d\,^x. mmm+<D&mz&&$titc 
ftmmmt. mmnm^mzm^titzmmt^mu mmum<o^m\mm 
i^mmm^Lxm^tiybizmmbfixm.mmnnoxmtmmM^ 
^Lxmm^m^mzmmbtix^.mm^mmmtmmMmt<omzmm 
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[11] m%mi-iQ<D\,^tiMzm®<Dm&m\i£mmz&^x, mmm&i&nm* 
[12] imm-nm^-rtiMztm^mmmmmm^io^^x. mmmw&mM 
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